This article reports a self-strangulation suicide in which a double complex group of ligatures was used. Although similar cases have been referenced in forensic literature, this case is notable because of the unusual method used by the victim. A 61-year-old man was found in a locked room with a double elaborate ligature comprising six wire clothes hangers completely encircling the neck and a black rubber band in a double loop. Autopsy also documented parallel superficial cut lesions in proximal forearm interpreted as hesitation marks. It stresses the importance of characteristics such as analysis of number of ligatures, position of the knots, number of knots and turns of ligature marks and the absence of any defense and relevant internal injuries inherent to suicide ligature strangulation cases.
Introduction
Ligature strangulation is known to be a common method of homicide in the forensic field. Accidental ligature strangulation is often seen, particularly in the context of occupational accidents. According to the literature self-strangulation by ligature is rare, but a review of many articles published in forensic journals described many cases of suicides of this kind of asphyxia. In addition, cases involving multiple ligature or complex mechanisms to achieve selfstrangulation are particularly uncommon, yet may provide information relevant to the investigation of the death and the victim's profile.
The initial assessment of the case must start at the scene, ruling out signs of violence and answering the question of whether the injuries could have been selfinflicted. The description of the characteristics of the ligature and the knot around the neck are crucial. This study describes an unusual case of suicidal ligature strangulation with a double group of ligatures using six wire clothes hangers and a rubber band.
Case report
The victim was a 61-year-old retired man and married. He lived with his wife in a two-story house. The last time he was seen alive was at 11:00 pm when the couple had finished watching television and then had gone to sleep together. At 3:00 am, his wife realized that he was not in bed and decided to look around the house. When she realized that the next room was locked, she decided to access it through the roof, finding the body of her husband on the floor. She called the emergency service and the body was assessed by paramedics who confirmed his death. At the scene, the body was found in a prone position close to a column. The body was described as warm, rigor had not set in, and hypostasis was very clear. Around the neck there was a double elaborate ligature of six wire clothes hangers which completely encircled the neck and a double loop with a black rubber band with a tight double knot in the frontal portion of the neck (Figure 1 ). In the left front pocket of his shirt, a razor blade with blood was found. At the scene, many bloodstains were documented in a drip pattern. The patient had been receiving psychiatric treatment for generalized anxiety disorder. In the week before death, he had suffered from depression and tried to commit suicide with an overdose of fluoxetine and zolpidem.
At external examination, at autopsy, rigor mortis was setting in and nonfixed hypostasis was present at the back. There was marked facial congestion and moderate petechial bleeding (conjunctivae, and a 1 National Institute of Legal Medicine and Forensic Sciences, Bogota DC, Colombia few in the skin of the face) sharply limited by the strangulation region. The rubber ligature marks were present in the form of a continuous patterned horizontal double groove which completely encircled the neck: a mean width of 0.5 cm but 1.5 cm wide anteriorly (corresponding to the site of the double knot). Wire clothes hanger ligature marks were horizontal and quite superficial. All knots were also in the ventral portion of the neck. There were two groups of 6 cm long parallel and superficial cuts on the flexor surface of the right wrist and another one in proximal forearm interpreted as hesitation marks ( Figure 2 ). Internal examination of the neck showed a small hemorrhage of left thyroid muscle. There were no laryngeal cartilages or hyoid bone fractures. No other evidence of injury was noted other than discrete pulmonary edema and nonspecific related hypoxic findings such as generalized visceral congestion.
Analysis of sample of drip pattern at scene and razor blade was positive for human blood and show the same type as that of the deceased. Post mortem toxicology was negative. Cause of death was stated as ligature strangulation.
Discussion
Determination of manner of death in cases of ligature strangulation is a challenge to crime investigators and forensic pathologists. There is a general belief in the media and forensic community that ligature strangulation can only be produced by a second person who exerts strong compressive strength and finally occlude the blood vessels of the neck. Due to this misconception, many of these cases are addressed wrongly as homicides at first instance. Polson 1 demonstrated that a force of only 3.2 kg is necessary to occlude arterial vessels, whereas a force of 2 kg is enough to occlude a venous system; thus, a simple ligature like an elastic band can produce death by strangulation as has been reported in the literature. 2 In this case, the dead body was found in a room of the victim's home. The door was locked from the inside. Lack of trauma apart from the strangulation grooves and forearm hesitation marks, the history of generalized anxiety disorder, depression, a previous suicide attempt, and the combination of two potentially fatal methods were all consistent with a suicide as manner of death. A reasonable reconstruction of the event is that this man first cut his right forearm and wrist with a razor blade (he has known to be a left-handed man), then wrapped six wire clothes hangers around his neck and finally put a rubber band which caused compression around the neck.
According to Maxeiner and Bockholdt 3 who compared published cases of homicidal and suicidal ligature strangulation in Berlin, between 1978 and 1998, an extensive congestion of the face and head, insignificant hemorrhaging of the neck structures, or no hemorrhaging at all, the absence of a clear ligature mark and the absence of defense injuries all characterize a suicidal action. The occurrence and degree of mechanical injuries is generally reported to be less marked in suicides than in homicides -a situation which can easily be explained by the less violent actions of a person strangulating himself and the absence of a fight and defense. These authors stated that fractures of the hyoid bone or the laryngeal cartilages are rarely found in suicidal cases and restricted to only one broken thyroid horn and only 30% of suicide cases had hemorrhages in the neck muscles. In recent publications, Demirci et al. 4 describe two cases in which laryngohyoid complex were intact and one case with a fracture and ecchymosis of the left upper horn of the thyroid cartilage. Atilgan 5 also described a case of suicidal ligature strangulation using a tourniquet method with no clear ligature mark, bilateral hemorrhage of sternocleidomastoideal muscles but no fractures of hyoid bone or larynx cartilages. Badiadka et al. 6 described a case of selfstrangulation using a ligature tied to a heavy stone with no hemorrhages in neck muscles and an intact laryngo-hyoid apparatus. Finally, Pramod Kumar et al. 7 published a case of strangulation by plastic lock tie in which there were no fractures of laryngohyoid complex. In the present case, the wire clothes hanger left a minimal ligature mark; the elastic band left a clearer pattern mark. Extensive congestion of face and moderate petechial bleeding was described. At internal examination, only a small hemorrhage of tyrohyod muscle was documented. There were no fractures in larynx cartilages or hyoid bone, which seem consistent with the above findings.
The use of more than one ligature as well as multiple turns, up to 20, has been repeatedly reported in suicides. Neither the use of more than one ligature nor repeated knotting is strongly indicative of homicidal action. 3 However, many published suicide cases reported a single ligature. Di Nunno et al. 8 describe a case of two nylon stockings ligatures around the neck. Cases of tourniquet strangulation method are also described in the literature. [4] [5] For the present case, a very complex double group of seven ligatures was used: six wire clothes hangers and a rubber band. The rubber band had two turns around the neck.
Analysis of the literature showed that the localization of the knot in strangulation suicides is frequently at the frontal region of the neck as was mentioned in this case. Nevertheless, knots in different localizations have also been reported. McMaster et al. 9 described a case of suicide while in custody which involved a thin gauge wire ligature with frontal knot. Maxeiner and Bockholdt 3 documented at least 10 of 19 cases in which majority of reported position was frontal. Posterior publicized cases were consistent with this finding: Di Nunno et al. 8 described two cases of frontal knots. Demirci et al. 4 described three cases of suicide strangulation: two had frontal knots and one was lateral. More than one knot in suicides is not unusual. Maxeiner and Bockholdt 3 described cases with up to three or four knots. Demirci et al. 4 series showed cases of two and three knots. In the case reported six wire clothes hangers were tied in one complex knot and rubber band had a double knot.
Degree of petechiae/congestion in the face and the existence or absence of injuries in the hyoid bone or the larynx are the most important findings for differentiation between suicidal and homicidal strangulation by ligature. Both extensive congestion of the face and absence of larynx or hyoid bone fractures characterized a suicidal action. Analysis of number of ligatures, position of the knots, number of knots and turns, characteristics of ligature marks and the absence of defense injuries in ligature strangulations cases are also crucial. Detailed documentation on the scene or in the autopsy room of these features can provide help to differentiate between suicide and homicide. Questions as to whether the subject could reach the knot alone and possibility of self-inflicted lesions must also be addressed. In cases of ligature related asphyxia, documentation of characteristics of ligature and the knot tied is essential. Therefore, the noose should not be removed and the knots should be left intact. Proper interaction between the crime investigators and the forensic pathologist can provide a correct interpretation of the findings and clarify quickly the manner of death of these particularly complex cases. 
